Background: Few studies have compared the surgical results of single-incision robotic cholecystectomy (SIRC) with those of conventional laparoscopic cholecystectomy (CLC). The purpose of this study was to evaluate the relative clinical efficacy of SIRC by comparing the number of postoperative days, pain level and complications between the 2 surgical methods. 
Conclusion :
La douleur postopératoire, l'utilisation d'un port additionnel, les taux de complication, le temps opératoire et le coût de la CRIU ont été similaires ou supérieurs à ceux de la CLC. Il faudra réaliser de plus grands essais randomisés et contrôlés pour analyser les bénéfices réels de la CRIU.
G
allbladder disease is one of the most common diseases requiring surgical treatment. In the United States, more than 500 000 people are reported to undergo gallbladder surgery annually. 1 Since laparoscopic cholecystectomy was first introduced as a viable replacement for open cholecystectomy, in 1985, it has been widely used and has become the gold standard method for the treatment of gallbladder disease. Surgeons' efforts to reduce invasiveness have led to the development of singleincision laparoscopic cholecystectomy (SILC), which has been reported to be safe and to have good clinical outcomes. [2] [3] [4] [5] However, although the cosmetic results obtained with SILC are good, this technique has several limitations related to proper triangulation, instrument collisions, the surgeon's unstable ergonomic posture and damage to surrounding tissues. 6, 7 The da Vinci Single-Site robotic system (Intuitive Surgical) was developed to overcome these problems. 8, 9 This system allows the robot arm to electronically manipulate the inverse surgeon's hand movements. The instrument inserted through the 2-to 3-cm umbilical incision is operated through an electrical reverse, minimizing interference between surgical instruments during operation. To adapt to this system, all surgeons learn the technique through animal and cadaver training before the first operation.
Good results, including quick healing time, less pain, reduced blood loss and good cosmetic results, have been reported with single-incision robotic cholecystectomy (SIRC). 9, 10 The ability to obtain a good cosmetic effect with fewer port sites is an important advantage that cannot be refuted. However, SIRC is much more expensive than conventional 3-port laparoscopic cholecystectomy (CLC), even when considering only the disposable devices required for SIRC and not the base cost of the robot system. 11, 12 In addition, few studies have directly compared SIRC with CLC. We performed a study to evaluate the relative efficacy of SIRC by comparing clinical results such as length of hospital stay, pain level and complications between SIRC and CLC.
Methods
The study was approved by the ethics review board of our hospital. We retrospectively collected clinical features and surgical outcomes for all patients who underwent SIRC or CLC performed by a single surgeon at our institute from June 2016 to May 2017 via review of the medical record. Both surgical methods were explained to patients, who decided which method was used. Patients aged 18-80 years with cholelithiasis, gallbladder polyps or chronic cholecystitis were included in this study. Patients with acute cholecystitis and associated inflammation of other organs such as cholangitis or pancreatitis were excluded.
Surgical procedure
For CLC, the patient was placed on the operating table in a supine position. Pneumoperitoneum was created through an anterior approach at the umbilicus, and an 11-mm trocar was inserted. Two 5-mm trocars were then inserted in the right subcostal region at the midclavicular line and subxiphoid under endoscopic view (Fig. 1 ). Cholecystectomy was performed by means of a routine method. The gallbladder was pulled out through the incision, which was closed with a 2-0 Vicryl suture.
For SIRC, the patient was prepared in the same way as for CLC. A 2-to 3-cm incision was made in the umbilicus, and the main port was inserted through the incision. At the main port, a camera, 2 robot arms and an assist trocar were inserted, and the patient was placed in a reverse Trendelenburg position. The operation cart was located for docking, and the camera was inserted through the port. The cannula was then located near the gallbladder, and the grasper and dissector were inserted through the cannula (Fig. 2) . Cholecystectomy was performed by means of a routine method. The gallbladder was pulled out through the incision, which was closed with a 2-0 Vicryl suture.
Clinical features and surgical outcomes
Blood tests, ultrasonography and computed tomography were performed in all patients, and magnetic resonance cholangiopancreatography was performed when clinically necessary. Operative time was recorded, divided into anesthesia time (from induction to recovery), docking time (from port insertion until the start of intraperitoneal surgery), console time (time during which actual cholecystectomy was performed in the abdominal cavity) and total operation time (from incision to wound closure). We estimated the amount of blood loss by analyzing the anesthesia records of irrigation and suction volumes. Postoperative pain was measured with the Numerical Pain Rating Scale. 13, 14 Nonsteroidal anti-inflammatory agents were routinely used to control the patients' pain.
Statistical analysis
We performed all statistical analyses with Stata version 14.0 (Stata Corp). A p value < 0.05 was considered statistically significant.
Results
A total of 121 cholecystectomy procedures were performed between June 2016 and May 2017, of which 61 (50.4%) were SIRC and 60 (49.6%) were CLC ( [77%] in the CLC group). The incidence of cholelithiasis was significantly different between the 2 groups (p < 0.001). Some patients had medical comorbidity such as diabetes, hypertension and thyroid disease, but the incidence of these diseases was not significantly different between the 2 groups (p > 0.05). There was no difference in the American Society of Anesthesiologists Scale score between the 2 groups (p = 0.05).
The intraoperative and postoperative outcomes are summarized in Table 2 
discussion
In this retrospective study, we found that postoperative pain, use of an additional port, complication rates, operation time and cost of SIRC were similar to or greater than those of CLC. During SIRC, through the electrical inverse signal, the movement of the surgeon became ergonomic, and there was little collision between the instruments. This resulted in almost no damage to surrounding tissues and no delay of operation time.
In the study of Morel and colleagues, 15 the average total operation time for SIRC was 91.1 minutes, the mean console time was 50.9 minutes, and the mean docking time was 6.6 minutes. The corresponding values in the present study were 93.52 minutes, 44.84 minutes and 10.75 minutes. However, SIRC required a significantly longer total operation time than CLC (p < 0.001), even when the operation time was compared without the docking time (p < 0.001). Similar pain scores for SILC and CLC were reported in 2 previous studies. 16, 17 Luna and colleagues 18 showed that the inflammatory reaction to surgery, as measured by interleukin 6 and C-reactive protein levels, was similar after SILC and CLC. The reason for this is that many manipulations in SILC have been reported, and pain may be reduced through decreased manipulation. 19 Based on these studies, it appears that SIRC may be less painful than CLC. However, we found no significant difference in pain scores between SIRC and CLC. Although there are few incision sites in SIRC, the length of the incision is long, many instruments are inserted into a single incision, and the operation time is relatively long. This may have contributed to the lack of difference in the degree of pain between the 2 groups.
Konstantinidis and colleagues 9 reported a mean of 23.84 (SD 10.27) postoperative hours with SIRC. Morel and colleagues 15 reported a mean of 2.4 postoperative days. In the current study, we noted a mean of 2.35 (SD 1.38) postoperative days for the overall group of patients (2.26 [SD 0.92] d for the SIRC group and 2.43 [SD 1.73] d for the CLC group). The length of the hospital stay after surgery was not significantly different between the 2 groups. The higher number of postoperative days after CLC was not due to complications but, rather, to the national insurance system, which has low admission charges. In addition, no patients required use of an additional port, there was no conversion to laparotomy or laparoscopy, and there were no postoperative complications. Overall, the perioperative and postoperative results were not significantly different between the 2 groups.
Limitations
This study had several limitations, including short-term analysis, a single hospital setting and its retrospective nature. Therefore, large randomized controlled trials are needed to examine the true benefits of SIRC.
conclusion
Although the cosmetic outcomes of SIRC are excellent, postoperative pain, use of an additional port, complication rates, operation time and cost were similar to or greater than those of CLC.
